D
ata collection is an essential step to measure the quality of in-hospital cardiopulmonary resuscitation )CPR( provided to victims of cardiac arrest. The Utstein style guidelines )a set of guidelines for uniform reporting of cardiac arrest( for the documentation and reporting of in-hospital cardiac arrests were published in 1997 to reduce the variation in reporting styles and survival rates. 1 This style focuses on 4 sets of variables to document and report: hospital, patient, arrest, and outcome variables. 1 The widespread collection of this information was hoped to facilitate both intra-hospital and large-scale inter-hospital comparison and research. 2 In 2010, the American Heart Association )AHA( emphasized on the importance of data collection for cardiac arrest and identified essential elements of a high quality resuscitation system that includes: measurement, benchmarking, and providing feedback to influence change. 1, 2 Several countries have developed national cardiac arrest registries for monitoring and quality improvement purposes. 3 This is a simple but powerful database that allows cities to collect a small set of performance measures from on-scene first responders, and link it with outcome data from hospitals. 4 This would require Emergency Medical Services )EMS( and hospitals to standardize cardiac arrest data collection. Despite similarities in CPR documentation among Ministry of Health Hospitals in Jeddah, a standard form does not exist for the reporting of cardiac arrest. Communities that do not measure their cardiac arrest outcomes are not only unable to gauge their performance, but lack a reference point to determine the impact of any implemented quality improvement efforts. 5 The aim of our study was to examine the current cardiac arrest documentation within Ministry of Health hospitals in the city of Jeddah, and its compliance with the Utstein style template. The secondary aim was to assess cardiac arrest event variables )incidence of return of spontaneous circulation )ROSC(, initial rhythm, time to first dose of epinephrine, and time to airway placement(. Methods. Institutional Review Board )IRB( and ethical approval was obtained from the Ministry of Health )MOH( to conduct a retrospective chart review of CPR forms at 3 Ministry of Health hospitals in Jeddah )King Fahad Hospital, Althaghar Hospital, and King Abdulaziz General Hospital( between 2015 and 2016. The entire city of Jeddah is covered by the 3 MOH hospitals and serve between 90,000 to 110,000 patients per year. All data elements from in-hospital CPR records were collected by the study investigators and compared to the Utstein guidelines for cardiac arrest resuscitation reporting. Each researcher was trained on collection of data using the Utstein method. Researchers collected data variables directly from code blue sheets. Additional data variables were collected manually by going through patients' paper charts. We included 360 non-traumatic cardiac arrests above the age of 18 years. Pregnant, Do Not Resuscitate )DNR(, traumatic arrests, and age less than 18 years were excluded. For patients with multiple cardiac arrests, only the first episode was included.
Statistical analysis. Descriptive statistics were used to describe the demographic characteristics, initial rhythm, outcomes, incidence of initial rhythm, mean time of first epinephrine dose, mean time of airway placement, mean time of first defibrillation, mean time of CPR call, mean time of cardio team arrival, incidence of ROSC and death overall and separately in each hospital. The mean and standard deviations were reported for continuous variables. Frequencies and percentages were reported for categorical variables. One-way ANOVA test was carried out to compare the mean time of first epinephrine dose, airway placement, first defibrillator shock, CPR call and cardio arrival in 3 hospitals. Kruskal-Wallis test was carried out to see the relationship between first epinephrine dose time and the categories of ROSC in 3 hospitals; and, between the time taken to insert airway and the categories of ROSC in 3 hospitals.
All statistical tests were carried out in 95% confidence interval. All analysis was performed using the Statistical Package for Social Science )SPSS(, version 20 )IBM, Armonk, NY, USA(.
Results. This retrospective chart review study involved a total of 360 patients who suffered in-hospital cardiac arrest in King Fahad Hospital, Althagr Hospital and King Abdulaziz Hospital between 2015 to 2016. Among the 360 victims, 212 )58.9%( were male, 139 )38.6%( were female and 9 )2.5%( had undocumented genders. The mean±SD age of all patients was 60.78±19.91 years. Half of our patients 182 )50.6%( were Saudi Arabian, 166 )46.1%( were non-Saudi and 12 )3.3%( had undocumented or unclear nationalities. Initial rhythm was asystole for the majority of cases 213 )59.2%(, followed by pulseless electrical activity )PEA( 106 )29.4%( and bradycardia 23 )6.4%(. The initial rhythm was not documented in 10 )2.8%( cases. Return of spontaneous circulation )ROSC( was seen in 161 )44.7%( patients while the remaining 199 )55.3%( died. Sixty-five )18.1%( patients had sustained ROSC lasting more than 20 minutes but less than or equal to 24 hours. Mean±SD time to first dose of epinephrine was 0:05±1:04 )hh:mm(, to airway placement was 0:07±0:05 )hh:mm(, to first defibrillator shock was 0:11±0:05 )hh:mm(, to code blue announcement was 0:00±0:00 )hh:mm(, to cardiology arrival was 0:04±0:16 )hh:mm(, and to anesthesia arrival was 0:0 ±0:04 )hh:mm( ( Table 1, Table 2 ).
Time taken to place the airway was not documented (Table 3) .
The reported incidence of ROSC in our study was 45.5% for King Fahad Hospital, 40% for King Abdulaziz Hospital, and 48.3% for Althaghar Hospital.
There was no statistically significant difference in the time taken to administer first dose of epinephrine across all 3 hospitals. Airway placement time was 2 minutes faster at King Fahad Hospital than Althagr Hospital )p=0.021(. No significant difference in first defibrillator shock time was found in the 3 hospitals. Code blue announcement time was the same at King Fahad Hospital and King Abdulaziz Hospital )p=0.125(. Time to Cardiology arrival was not significantly different across the 3 hospitals (Table 4) .
Kruskal-Wallis test reported the distribution of time taken to administer the first epinephrine dose was not the same across all the categories of ROSC )p=0.003(. It also revealed the distribution of time taken to insert airway is the same across the categories of ROSC )p=0.390( ( Table 5) .
Survival to discharge rates and neurological outcomes were not documented at all. Other not documented variables include gender 9 )2.5%(, Table 1 Discussion. During in-hospital cardiac arrest resuscitation documentation, full compliance with the Utstein reporting guidelines were not met in this study. Resuscitation aims to return patients to their level of health before the cardiac arrest. 5 Majority of cardiopulmonary arrest outcomes studies use survival to discharge rates and neurological outcomes to report the performance of cardiopulmonary arrest resuscitation. [6] [7] [8] [9] However, in our study, survival to discharge rates and neurological outcomes were the most undocumented items. This is explained by the lack of a tracking system to follow up patients discharged from the hospital. This barrier was also observed at King Saud Medical City in Riyadh. 10 Therefore, we were unable to use survival and neurological outcomes as outcome indicators in our study.
Return of spontaneous circulation )ROSC( was used as an outcome indicator in our study. The overall ROSC rate was 44.7%. Return of spontaneous circulation was documented for every patient on the code blue sheet during our study period. A tertiary care facility in Riyadh showed ROSC rates of 30.5%. 10 This variation could be due to differences in sample size, hospital variables, patient variables, and event variables. We could not find an abundance of studies measuring in-hospital cardiac arrest performance in Saudi Arabia. Return of spontaneous circulation rates in other countries were 44%, 49%, and 49.3%. [11] [12] [13] Our study demonstrated the acute resuscitation survival rate was 18.1% and postresusctiation survival rate was 5.6%. Table 6 ).
Epinephrine administration in the first 0-1 minute after CPR initiation was associated with ROSC in Other important variables that were not adequately documented included the initial rhythm, time to airway placement, code blue announcement times, and CPR team member arrival times. Frequently, the initial rhythm was documented as "unrecordable". This indicates the lack of team communication or lack of familiarity with the common advanced cardiac life support rhythm terminology. One site did not include time to airway placement on their code blue sheet and another site did not include code blue announcement time during our study period. This is explained by the lack of a standardized code blue form across all 3 sites. Another common observation was that CPR team members place their stamps and signatures over arrival times, obscuring arrival time data.
The most common initial rhythms were asystole )59.2%( and PEA )29.4%(. Ventricular fibrillation )VF(/Pulseless VT were the least initial rhythms in our study. This is consistent with other in-hospital cardiac arrest studies. 14, 15 The high prevalence of asystole/PEA as the initial rhythm for in-hospital cardiac arrests can be explained by differences in pathophysiology; in-hospital cardiac arrests are mostly precipitated by hypoxia, hypotension, acidosis, electrolyte abnormalities, hypovolemia, and more, which are more likely to cause asystole/PEA. 16, 17 The first dose of Epinephrine was given within 3-5 minutes of cardiac arrest recognition. This is in compliance with the AHA guidelines. 18 An important association in our study is that the ROSC rates are higher with earlier Epinpherine administration. Studies suggest 3 phases are present in cardiac arrest: electrical, circulatory, and metabolic. 19 The circulatory phase )within 10 minutes of arrest( focuses on perfusion, where epinephrine may improve cardiac perfusion. 19 A previous study showed that patients receiving Epinephrine less than 9 minutes after cardiac arrest demonstrate the best outcomes. 19 It is important to note that all patient records were paper charts and were stored manually in the medical record department. The mechanism in retrieving patients who suffered cardiopulmonary arrest manually, likely introduced a major selection bias.
In conclusion, we recommend the use of a standardized form in compliance with the Utstein guidelines for in-hospital cardiac arrest resuscitation documentation. The development of a tracking system to follow up patients who are discharged after cardiac arrest will allow for collection of neurological outcome data. 
